Crhan Systems. Vol. 3. pp. 177 to 190 0147-8001 79.0401 -0177$02.00.0 
€ Pergamon Press Ltd 1979. Printed in Great Britain 


AUTOMATED INFORMATION SYSTEMS AND 
URBAN DECISION MAKINGT 


KENNETH L. KRAEMERY, JAMES N. DANZIGER and WILLIAM H. DUTTONS 


URBIS Research Group, Public Policy Research Organization, University of California. 
Irvine, CA 92717, U.S.A. 


Abstract—This paper assesses the value of automated information systems for urban decision 
making and investigates alternative strategies for enhancing the value of this information. It 
is based on intensive survey and case study data in 40 U.S. cities with populations greater 
than 50,000. The findings indicate that although automated information systems are attributed 
significant usefulness by some types of decision makers for certain arrays of decisions, they 
are not generally useful to most urban decision makers. However, the findings suggest that 
they might be made more useful through management strategies which stress sensitive integration 
of these users with the technology. 


AN INCREASING awareness of the complexity and interdependence of urban problems 
has created a need for better information to aid decision making [4, 21]. At the same 
time, research suggests that decision makers seldom make particularly effective use of 
available information [6, 7, 25,27]. As a consequence, much concern has been focused 
on achieving more effective utilization of available information resources. This concern 
has contributed to the development and expansion of automated information systems 
(AIS), which aim to make better information more accessible to decision makers [18, 20]. 

The benefit of investments in AIS is a matter of considerable debate. First, research 
suggests that information is often used to serve dominant organizational and political 
interests rather than to formulate more rational decisions [2, 5, 25]. And it seems unlikely 
that the new automated information systems will alter these barriers to rational decision 
making [14]. In fact, automation might extend an organization’s capability to use infor- 
mation in ways that reinforce existing structures of influence [19]. 

Second, even if information sometimes does enhance the rationality of decision mak- 
ing processes, there is considerable disagreement regarding those factors which have 
promoted the use of such information for decision making. The most prominent alternate 
explanations suggest that the effective utilization of information is a function of informa- 
tional content, or the organizational role of decision makers, or the nature of AIS 
technology, or the organizational environment, or the style of decision makers, or the 
level of socio-technical integration. 

Some view the content of information as a primary determinant of its utilization. 
Decision makers will use information to the degree it is ‘powerful—important, compre- 
hensive, understandable, sophisticated and from a credible source [6]. From this perspec- 
tive, automated information will be used differentially, depending upon its direct rele- 
vance to particular decision makers. 

The use of automated information might also be a function of an individual’s organi- 
zational role. On the one hand, computers might alter the flow of information so that 
higher level officials will get more extensive, less filtered information, which can be 
used to enhance their control [13, 15,28]. On the other hand, computer-based informa- 
tion is likely to be most useful to those with the greatest expertise in the use of informa- 
tion and of computer technology. As a consequence, one might predict that technical 


+ Authors are listed randomly to denote equal contribution. 

+ Present addresses: Graduate School of Administration (KLK) and School of Social Sciences (JND), 
University of California, Irvine, CA 92717. U.S.A. 

$ Present address: Public Administration and Urban Studies, San Diego State University. San Diego, 
CA 92182. U.S.A. 


177 


178 KENNETH L. KRAEMER. JAMES N. DANZIGER and WILLIAM H. DUTTON 


staffs will gain more information benefits than will top managers. who in turn will 
gain more information benefits than will top executives [9].+ 

Many view the utilization of information as a function of technological development. 
Automated information systems are expected to increase the availability of better infor- 
mation (that is. higher quality, greater quantity. more manageable) to top decision 
makers [1. 26, 28]. Some research suggests that urban dectsion makers find considerable 
value even in rather unsophisticated computer applications [10]. It is assumed the devel- 
opment of more sophisticated systems should further increase the value of automated 
information for decision makers [ 18. 24]. 

Others view the organizational environment as an important determinant of the 1m- 
pact and value of an organization’s information system to the organization itself [20]. 
Generally. the value of an automated information system is expected to be higher in 
organizations with a managerial climate that is favorable to the use of modern profes- 
sional management practices and to rational decision making processes; the value of 
AIS is expected to be Jower in a climate favorable to more traditional and more personal 
decision making processes. 

Finally. two sorts of explanations of the usefulness of AIS are based on individual 
differences among decision makers. One explanation is dependent on the decision maker's 
style. According to this view, automated information will be of most value to a new 
class of decision makers who are relatively professional, cosmopolite. educated. young 
and rational in their approach to decision making. In contrast, the old class of urban 
decision makers 1s relatively political. local in orientation, less educated. older and intui- 
tive in their approach to decision making [9]. The second explanation posits that the 
value of automated information will vary across individuals, depending on the degree 
of socio-technical integration -that is. the degree to which users are involved. trained 
and familiar with the information systems [ 3. 12.25]. 

It is important to understand which of these alternative explanations best account 
for the value of automated information to urban decision makers. Knowledge of the 
political. administrative. and individual factors which constrain or enhance the value 
of automated information to decision makers might aid in the development and imple- 
mentation of more effective systems. While the literature offers a rich array of theoretical 
expectations, few have been empirically and systematically examined outside of case 
studies. This paper examines alternative explanations for the value of automated infor- 
mation for decision making within the context of American local government. Each 
hypothesis is examined in light of survey data on the usefulness of automated informa- 
tion for urban decision makers. The findings are then discussed in terms of both their 
theoretical and policy implications. 


METHODS AND DATA 


Our strategy for an empirical assessment of the factors which contribute to the 
value of automated information systems ts to analyze the perceptions of a variety of 
key decision makers in the setting of urban local government. First. we specify the 
level of usefulness attributed to different kinds of automated information tn order to 
evaluate our first hypothesis, which suggests that the value of information is a function 
of informational content. Second. we examine whether differences in the perceived useful- 
ness of information is contingent upon the organizational role of the decision maker. 
Given the organizational role hypothesis. there should be important between-role differ- 
ences in the value attributed to automated information. Third, we assess the remaining 
hypotheses by examining the relationships between the perceived usefulness of auto- 
mated information systems and a variety of independent variables which represent the 
degree of technological development. the organizational environment, the style attributes 
of the decision makers, and the degree of socio-technical integration. 

+ Beyond the factor of expertise, the increased workload placed on top managers who receive more informa- 
tion might make automated information less valuable to them than to their staffs because the managers 
have less time to examine it [22, 23]. 
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The sample 


This study is based on data collected in 1976 in 42 U.S. cities with populations 
greater than 50,000. The cities were selected by a stratified sampling procedure such 
that all cities in the sample were automated and the cities varied in the sophistication, 
extensiveness, and organizational arrangements of computing.t Thus, the average sample 
city is somewhat more automated than the typical U.S. city over 50,000 and the comput- 
ing environments of these cities have somewhat more variation than would be the case 
for a random sample of automated cities. 


The data 


Within each city. data was collected using self-administered questionnaires, field 
coded questionnaires and case studies of the use of computing by local government 
officials. This paper relies most heavily on the self-administered questionnaires, which 
are treated as empirical data on the way in which computing is used by local government 
officials. The pretested, self-administered questionnaire was completed by about 75 re- 
spondents within each city. An 82% response rate was obtained by using extensive 
follow-ups and personal visits to pick up questionnaires. 

In addition to the self-administered questionnaires, the field work involved each 
of six investigators, including the authors, in case studies in at least eight cities. with 
field work averaging three person-weeks per city. Each site visit provided rich case 
study material as well as systematic judgmental ratings. The systematic ratings were 
derived from a series of structured questionnaires which were completed by the investiga- 
tors during each site visit and were based upon numerous interviews as well as archival 
research. 


The respondents 


Since decision makers for urban governments are many and varied. we chose to 
focus on seven important roles within local government itself: mayors. councils, top 
managers, central management staff, department heads, administrators, and analysts. 
Mayors are the top elected officials in local governments and are often the primary 
executive policy makers. Elected council members have a legislative policy role but 
are usually less likely than the mayor to be involved in executive policy making. Top 
managers (here, the city manager or the chief administrative officer within a mayor-coun- 
cil city) are the focal point for administrative as well as many policy decisions in local 
government. Central management staff are those professional staff of the mayor and 
manager who play important analytical and advisory roles. Department heads, such 
as the police chief and public works director, have key roles in making and administering 
policy within their organizational domain. Administrators, in our classification, are those 
personnel who serve department heads in such tasks as budget monitoring, staff super- 
vision, and project management. And analysts serve various decision makers by main- 
taining and analyzing data generated from city operational files, field surveys, and other 
sources. The specific kinds of officials classified in these roles are listed in the Appendix. 


Limitations 


There are several important limitations to our analysis. First, this study is based 
on a sample of U.S. cities with at least a moderate level of automation. Consequently, 
we cannot generalize to all current U.S. cities; but, given our sample, we can generalize 
to some future state which most cities will experience. Second, the effective utilization 
of information is a controversial issue and its measurement is complex. Our reliance 
on individual perceptions of the value of automated information is necessary given 
our sample size and our focus on individual differences. Hopefully. other studies, using 
more objective measures, will complement our efforts. 


+A detailed description of this sampling procedure is contained in [17]. 
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FINDINGS 


Informational content 

The value of information to decision makers should increase with its importance. 
comprehensiveness, sophistication, and credibility. Thus, the value of computer-based 
information systems should vary, given that urban data systems are not able to address 
a broad range of questions equally. For a variety of political and administrative reasons, 
the kinds of computer applications adopted by American local governments tend to 
be heavily oriented to finance and budgeting [8]. Financial data generally ts: the most 
comprehensive within the government. because it is organization-wide in scope; the 
most credible because it is based on continually audited accounting systems; and the 
most important because it is undergirds many nonfinancial as well as financial decisions. 
Fewer applications contain information about the community environment. Environ- 
mental data is less potent because: the data usually is fragmented in planning, building 
and public works files: its meaning is frequently clouded by the sophisticated analysis 
used to distill and interpret it: and its importance tends to be limited to physical develop- 
ment decisions. Even fewer applications contain information, such as performance data 
or monitoring data, which can be used directly for management control [8. 16]. Perform- 
ance data tend to be fragmentary and the least standard of all. It is easily manipulated 
by those being monitored and easily misinterpreted by those seeking to control: there- 
fore, it lacks credibility for management decisions. 

Given these differences in informational content. we expect that urban decision- 
makers might find that computer-based information systems are the most useful for 
budgeting, somewhat less useful for policy and decision making. and least useful for 
managerial control. In general, these expectations are consistent with the ratings of 
municipal officials. Computer-based data are not rated as ‘very useful’ overall. But they 
are rated as relatively more useful for budgeting than for either community decision 
making or for management control. 

Across all officials, computer-based data is rated between ‘useful’ and “somewhat 
useful’ for budgeting decisions (Table I). Automated data is most useful during the 
annual budget cycle, with one-fourth of all officials viewing computer-based data as 
very useful during this period. One-fifth or less of all officials rate computer-based 
data as very useful for day-to-day expenditure decisions, salary questions and negotia- 
tions, or cost accounting (Table 1). 

Computer-based data is rated “somewhat useful’ for decision making about the com- 
munity environment (Table 2). Only about one-tenth of all officials rate automated 
data as very useful for identifying city problems or for providing indicators of community 
conditions. Less than one in twenty officials believe that automated data is very useful 
for determining solutions to city problems (Table 2). 

Automated data is reported to be least useful for management control. On the aver- 
age, the officials rate automated data as less than ‘somewhat useful’ for manpower 
allocation, setting realistic goals for subordinates, monitoring subordinates, or evaluating 
subordinates’ performance (Table 3). In general. then. the usefulness of automated data 
does vary as a function of the match between the information content of AIS and 
the type of decision to which the automated files are applied. 


Organizational role 

Since different organizational roles are likely to create different information needs 
and demands, the value of automated files might vary with the role of a decision maker. 
In fact. the value of computer-based information across roles does tend to reflect the 
different informational needs and demands of the occupants of varied roles. Managers. 
tend to find computer-based information more useful for budgetary decisions than do 
other officials (Table 1), consistent with their responsibility for formulating and executing 
the city budget. Elected officials and analysts tend to attribute more value than other 
roles to computer-based information for community policy making (Table 2). This per- 


181 


Automated information systems and urban decision making 


6l 
(79L = N) 


s]eioyo 
IIV 


LO% 
vl 
07 
€7 
tb 
£L@ 
lg 
ce 
87 
et 


961 
iy 
07 
7 
Sp 


Lye 
TZ 
ZZ 
8¢ 
81 
{62 = N) 


s}sA[Ruy 


(a3 
9] 
(Sb = N) 


SJOIPRASIUIWP Y 


Be 
0c 
(Iz = N) 


spray }.daq 


Sc 
7 
81 
9p 
a6 
(98 = N) 


yeis doy 


LET £c¢ 
9] vi 
IZ £7 
Lv 9¢ 
9] Le 
Sve OL 
US Sc 
4 67 
¢ Le 
0 0 
b6c 8S°¢ 
Iv 87 
PC ae | 
vC Ov 
cl a | 
68°C £e¢ 
9¢ 91 
cy CC 
9¢ Iv 
¢ IZ 
(07 = N) (48 = N) 
siodvur spiouno,y 


{ad} aJO1 Jo Judd Jad) :Aq asn Jo [aaa] 


CC 
(IZ = N) 


SasHo [ye Ajieou 104 


slOARW 


31098 ABPRIIAY 


saseo Aueul 104 
Sased Maj B Ul 
soseo OU Ul] 


91008 IBBIOAY 
[njasn A124 
ThYJ9sp) 

[Nyosn yeyMaUOS 
[njasn [je We JON 


31098 BBBIOAY 
[nyasn A1aQ 
TAjes/) 

[njosn }eyYMauIOS 
[tyasn {je 3e ION 


31098 adRIDAY 
jnjasn K1aQ 
Inyesy) 

|Njasn yeyMIWOS 
[AJasn 7B 3B ION 


(p} 
(¢) 
(Z) 
(1) 


(p) 
(¢) 
(Z) 
(1) 


(p) 
(¢) 
(Z) 
(1) 


(p) 
(€) 
(2) 
(1) 


SSIUTNJISN JO {dAa7] 


[BIoyjo Jo puly Aq suotsioap sunospng 10) UONRZ YN Jayndwos jo anjea su “fT IIqQRL 


SOI}IAIJOR pur 
sulvsdOid JO s}so9 
[B91 94} SuIplAoidg 


9J9A9 Jaspnq 
jenuue ay) Suling 


suoneinozou 


puv suonsanb Areyes 


suoIsioap 


ainjipusdxa Aep-01-Aeq 


sasn Aivjaspnq jo pury 


KENNETH L. KRAEMER, JAMES N. DANZIGER and WitulaM H. Dutton 


182 


Ole Ice cB I 96 Ree SOC Otc vO 

V1 9] L 8 S| Ol I 6¢ 

81 8! cl 91 8c g LC vl 

It 9 BE Lt Bt t9 ts OS 

Of Ov bP 8t 6l Ic 0! L 

ple BEC 6le POC t0'c SOc IEC 20°C 

8 $I 8 L l 0 6 0) 

8] cc 9 vl Cl Ol rae L| 

bs 6P SP Ss Ls Sk 9S ra 

OC vl cc b¢ tC S tl T] 

£6} 661 QO" 18 68"1 S61 gic 00% 

v 2 i t t 0 6 0) 

vl 3] 6] cl 6 vl tl Ol 

gs Ps ts 8P t9 SL $9 O8 

BC Sc Sc Le $c SI PI 01 
(69 =N) (o£ = N) (671 = N) (9S¢ = N) (S9=N) (02 =N) (69=N) (81 =N) 

S[RIDO SISA] Buy SJO] BAYSTULLUP spray 1.daq yeas doy SIGNUP Aj s}IouNoy SIOAR IAL 
HV (9dA} apOr yo JUDD Jad) :Aq asn yo faaoq 


a109S ABRIBAY 


| 


inpsi kay Th 

nas {¢) 

jhjosn yeYMaWIOg — (7) 

Injasn [RIP ION (7) 
2109S IFVIDAY 

injasn AIDA (p) 

ines) (€) 

[nJasn yRYyMaWos — (Z) 

[njasn [TR Iw yON (7) 
aIOSS ABPIAAY 

inpsn eq Tp) 

Inyasyy — (g) 

[njasn yeYMIUIOS — (7) 

[njasn [Pe we ION (4) 


SSoupNjasn JO Jaaaq 


sjuapisas Jo aur03uI 

Jo a8R “Zuisnoy 
‘}UaWAO}dUIa se Yyons 
‘SUOTIIPUOS AYTUNWIWUODS Jo 
SIORIIPUL BUIPIADI | 


surajqoud 
AyD Suldjuapy 


SUI3fGOId ALD O] 
SUONNOS SUurUIWA}aG 


asn jo pury 


[POO Jo pury Aq suryeur uorsiap pue Aoyod AiuNWWOS JOY UONRZIAN soyndwoo jo anpea ayy °7 Qu 


183 


Automated information systems and urban decision making 


pal zs’ roe 8L'1 cst 8L'L 961 161 a1008 S8B1OAY 
t c v c c 0 c 0 saseo je Ajivou up (p) 
9I 9] rz tl p II 12 6 sased Auvwl uy (¢) So}BUIpIOgNs INOA Jo 
fp tr tp tr 8€ 9¢ ce er Saseo Maye UT (Z) soueRulojiod ay) ynoqe 
Bt 8t 67 OF 9S ct St 81 saseo Ou uy (I) UONBUIOJUL SOplAOl 
LL'l cot 8811 6L'1 6S'I 00% 9L'I OL SIDOS OEPIONY a 
6 c 9] 8 ¢ 0] Zi 0 Jua}x9 adiep BOY (¢) = AyIqisuodsas ino Japun 
09 9S LS v9 ts 08 cs OL wYyMauog — (7) sytun pue Yeys [O1UOS 
"43 Ip LZ 67 bb Ol 9€ Of Te ION (1) OF Aqyiqe inoX pasrassuy 
981 cst 981 981 88'h £81 t61 Lot S1098 SARIONY 
c 0 4 c 3 0 t 0 Saseo [|e Ajiwou Uf (p) 
9] 0Z LI S| ZZ 9 Ll 9 saseo Aurut uy (¢) asiasodns nod 
LY 44 ov OS be cL 6h 9S Saseo Maye UE (Z) S[ENPIAIPUL UO SHUN JOJ 
ct Bt Se LE Ip cc 0£ 6¢ He I ION (1) sjeod onsijeo1 BUNS 
881 sot 80° 08"! pL 86:1 68'1 SL clk Ae 
9 Ss ra C. p 9 9 0 jryosn Ki9q (4) 
91 81 0¢ vl 9] 9 8I 9 Injas) (¢) 
8t St ve Be ce 19 Se c9 [njasn yeYMsUIOG — (7) 
OP cE ce ev 6P 87 Ip I¢ [njasn [2 Ie YON (1) uoNeso]]e Jamodue yy 
(79 =N) (S9=N) (LE1 = N) (¢pz7 = N) (65 = N) (81 = N) (6€ = N) (84 = N) 

STRIDYJO syskpeuy SIO] PAISIUTLUp spray 1,doq yeis doy = suadeurpy spiouno> si0Keyy asn Jo JoAaq asn jo pulry 

lv (adAy spor Jo yuso sad) :Aq asn Jo [aaa] 


[BIOYyJO JO puly Aq [OIUOS JUDUTOBRURUT JO} UOTEZIN Jajndwood jo anjRa ay “¢ 3IQRL 


1&4 KENNETH L. KRarMeR, JAMES N. DANZIGER and WILLIAM H. DUTTON 


ception reflects the broad policy making perspective of the mayor and council and 
the importance of community-based data (e.g. data on land use and population) to 
analysts in meeting reporting requirements. preparing grant proposals. and developing 
planning documents. And administrators find computer-based data more useful for man- 
agement control than do other officials (Table 3). This assessment is consistent with 
the particular need of department heads and higher level officials to utilize information 
concerning interdepartmental, tnter-governmental and community matters as opposed 
to intradepartmental management—the job of administrators. 


Table 4. Differences by role in the usefulness of automated informa- 
tion systems index" 


Average 
index 

score for 

usefulness Standard 
Role of decision maker of AIS deviation (N) 
Managers Q).22 0.40 (19) 
Mayors 0.16 0.58 (20) 
Council members 0.11 0.75 {67} 
Admunistrators 0.07 0.66 (135) 
Analysts — 0.02 0.61 (69) 
Department heads — 0.06 0.60 (275) 
Top staff — 0.06 0.65 (72) 


All officials 0.00 0.63 (657) 


*Role differences are not statistically significant. 


However. the similarities among officials in the perceived value of computer-based 
information are more striking than the differences. This is reflected in the data in 
Tables 1-3. but is more clearly summarized in Table 4. which lists an average index 
score for each type of role’s rating of the usefulness of automated information systems 
for budgetary decisions, community policy decisions, and management control.t Interest- 
ingly, managers and elected officials tend to attribute more utility to computer-based 
information than do other professional personnel such as department heads and top 
staff. But. the differences among these average scores are small and are not statistically 
significant. 

In short. the organizational role of decision makers ts not a critical determinant 
of the value attributed to automated information. There is often more variation within 
a role-type than between different roles. Yet role is not irrelevant. There is some support 
for our expectations that AIS provide information of more value to higher level officials. 
And, more generally, the perceived value of computer-based information tends to reflect 
the varied information needs of different decision makers. 


Technological development 

The technological development hypothesis suggests that computer-based information 
will be more useful in organizations with more highly developed AIS technology. The 
development of AIS technology in the 42 cities is indicated by measures of the number 
of automated data banks, the number of operational data systems. and the sophistication 
of computing at the local government’s computer installation (Appendix). According 
to this hypothesis. officials in cities with more data banks, more operational systems 
and greater computing sophistication should rate computer-based information as more 
useful than do officials in less technologically developed sites. However, this hypothesis 
is not supported. Officials in highly developed cities are neither more nor less likely 
to perceive computer-based information as more useful (Table 5A). 


+ The standard scores for every item in Tables | -3 were averaged for each respondent to yield a summary 
index of the usefulness of automated information systems (AIS) in the city. 
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Table 5. Pearson correlation between value of AIS and 
selected independent variables, N = 621 


Usefulness of 
Independent variables AIS index 


A. Technological development 


Number of automated data banks 0.01 
Number of operational data systems — 0.00 
Sophistication of computing ~0.02 
B. Organizational environment 
City size ~0.01 
City manager form 0.10* 
Professional management practices 0.08* 
Non-Partisanship —0.02 
C. Style of decision maker 
Professionalism 0.12* 
Cosmopolite 0.07* 
Education 0.11* 
Age —0.04 
Job experience —0.04 
Intuitive decision orientation —0.19* 
D. Socio-technical integration 
Computer utilization 0.32* 
Years of computing experience 0.13* 
EDP training 0.16* 
Interest in computing 0.30* 
Involvement in design 0.18* 
Contact with data processing personnel 0.06 
Use of experts 0.22* 
*P < 0.05. 


Organizational environment 


The organizational environment hypothesis posits that computer-based information 
will be judged more useful by government actors in cities with organizational climates 
that are more favourable to professional management and rational decision making. 
The organizational climate of the 42 cities is indicated by measures of the city’s size, 
of the use of the city-manager form of government, of the use of professional manage- 
ment practices, and of political partisanship (Appendix). The organizational environment 
hypothesis suggests that officials in the smaller, reformed, professional and nonpartisan 
cities will make greater use of computer-based data and, as a consequence, will attribute 
greater utility to such data. This hypothesis is weakly supported, since there is a tendency 
for computer-based data to be rated as somewhat more useful by government officials 
in council manager cities and in cities with a greater use of professional management 
practices (Table 5B). City size and political partisanship have virtually no systematic 
relationship with the usefulness attributed to AIS. 


Decision maker’s style 


The decision style hypothesis suggests that computer-based information will be 
judged more useful by those governmental actors who are more professional, cosmopo- 
lite, more educated, younger, less tenured, and characterized by a rational (vs. intuitive) 
decision style—in short, who are the ‘new’ urban decision makers. This hypothesis 
receives some support in the data, because several of these characteristics of individual 
decision makers are weakly associated with the usefulness they attribute to automated 
information. Specifically, officials who are more professional, cosmopolite, educated, and 
less intuitive tend to rate computer-based information as more useful (Table 5C). 


Socio-technical integration 
The socio-technical integration hypothesis suggests that the value to decision makers 


of a ‘high’ technology like automated information systems is dependent on the degree 
to which those individuals have been involved with, trained about, and linked to the 
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Fig. |. Path model for value of computing showing significant paths among study variables. 


technological system. The socio-technical integration of actors with the automated infor- 
mation systems in the 42 cities is indicated by the individual's degree of computer 
utilization. vears of experience with computing, amount of training In computing and 
electronic data processing, interest in computing. involvement in the design of computer 
applications, contact with data processing personnel, and use of computing experts for 
the analysis and interpretation of data (Appendix). Generally, the expectations about 
socio-technical integration are more strongly supported than any alternative explanation 
of the value of computer-based information. Individuals attributing greater usefulness 
to AIS tend to have a higher level of computer utilization. more experience with comput- 
ing. more EDP training. more interest in computing. more involvement in design. and 
they make greater use of computer experts (Table 5D). 

The importance of socio-technical integration is further supported by multiple regres- 
sion analysis. Such analysis indicates that only four variables from Table 5 have a 
statistically independent direct association with the usefulness of automated information 
systems index.t Three of these four variables are aspects of socio-technical integration, 
and the fourth variable is the decision style of the decision maker. The path analysis 
in Figure | reveals that the four variables explain about 20°, of the variance in the 
usefulness of AIS index. Moreover. the figure suggests two interesting ‘routes for enhanc- 
ing the value of computer-based information to urban decision makers. 

First. the use of an expert as an integrating mechanism appears to be a fruitful 
means to enhance the value of available information resources. This is indicated by 
a direct relationship between the use of experts and the perceived value of computing. 
The second route involves a more complex network of variables which represent the 
individual’s relationship to the computing milieu. This route suggests that the active 
use of computing by an individual is promoted by the individual's interest in computing 
and by the individual's tendency to employ a rational rather than an intuitive decision 
style (Fig. 1). If one’s objective is to increase the value of computing to urban decision 
makers. onc must involve them in the use of computing, stimulate their interest in 
the technology. and promote their utilization of systematic information in decision mak- 
ing. Each of these aims concerns an aspect of socio-technical integration. Therefore, 
it is important to identify those factors which might lead to increased computer utiliza- 
tion, interest. and rational decision making. 

Computer utilization is best predicted by other aspects of socio-technical integration: 
training in EDP, interest in computing, and involvement in the design of computer 
applications (Table 6). As Fig. | also demonstrates, intuitive decision making detracts 


+ Path coeflicients are significant at about the 0.05 level based on the commen convention of beta’s 
being at least twice their standard errors, 
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Table 6, Correlations and path coefficients for computer utilization 


Dependent variable: Computer utilization 


Zero-order Path Variance 
Independent variables correlation coefficient explained 
EDP training 0.36 0.20 13°. 
Interest in computing 0.32 0.18 a 
Intuitive decision style —0.25 —0.17 4°, 
Number of operational data 0.20 O15 aoe 
systems 
Involvement in design 0.33 0.17 20% 


R =0.51. Variance explained = 26°. 


from one’s utilization of computing. Finally, technological development appears to have 
some relationship with computer use. since use 1s greater in cities with more numerous 
operational data systems (Table 6). 

Interest in computing also is predicted well by certain socio-technical integration 
strategies, particularly the involvement in the design of computer applications and also 
by training in EDP (Table 7). It is also evident that individuals with greater interest 
in computing tend to be more cosmopolite, more professional and more rational in 
their decision style (Table 7). 

Finally, the decision making orientation of an individual, unlike computer utilization 
and interest, is not strongly associated with any other variables employed in this analysis. 
Thus, such orientations might be difficult to shape through management strategies other 
than recruitment practices. 


SUMMARY AND DISCUSSION 


This study supports the findings of other studies which note the quite low levels 
of utilization of systematic information in governmental decision making. Specifically, 
we have shown that most urban decision makers attribute only marginal usefulness 
to automated information. However, this study has identified important variation among 
urban decision makers in the utilization and perceived value of automated information 
for decision making. Furthermore. the findings have indicated that there are specific 
strategies which might enhance the value attributed to automated information by urban 
decision makers. 

The usefulness of automated information is shaped by the degree an individual deci- 
sion maker has been ‘integrated’ with the technology. In particular, the value attributed 
to automated information by urban decision makers tends to increase where the decision 
maker utilizes such information more extensively, is interested in computing, is involved 
in the design of automated systems. and makes greater use of AIS experts. 

While socio-technical integration appears to be the most important explanation of 
the value attributed to automated data, other explanations are also supported. First, 
the content of automated information ts related to its usefulness to different officials. 
A considerable number of the automated information systems in city governments center 
in financial data, which is of prime benefit to those concerned with the allocation and 


Table 7. Correlations and path coefficients for interest in computing 


Dependent variable: Interest in computing 


Zero-order Path Variance 
Independent variables correlation coefficient explained 
Involvement in design 0.33 0.25 11% 
Cosmopolite 0.21 0.18 4% 
EDP training 0.28 0.14 2 
Professionalism 0.19 0.12 WA 
Intuitive decision style —0.15 — 0.09 1% 


R = 0.44. Variance explained = 20%. 
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control of resources. Second, the value of automated information varies with the organi- 
zational role of an individual. While higher. level decision makers tend to attribute 
more value to automated information, other officials also find computer-based informa- 
tion useful when it corresponds to their specific areas of responsibility. Also, the decision 
style of an individual tends to be important in two respects. First, one’s decision making 
orientation affects the perceived value of automated information. Second, a professional 
and cosmopolite decision maker is more likely to have an interest in computing, and 
this, in turn. promotes the individual's utilization and assessment of the value of auto- 
mated information systems. 

There is little support for other alternative explanations for the value attributed 
to AIS. Technological development does not seem to enhance the value of automated 
information as much as some research suggests. This might be due in part to the fact 
that much current utilization of computing for urban decision making involves the 
pragmatic use of rather unsophisticated computer applications [10.11]. The amount 
of automated information is important to the extent of its utilization (Table 6), but 
the sophistication of AIS technology is not. Likewise, the nature of the decision makers’ 
organizational environment in general is not an important determinant of the value 
they attribute to automated information. However, two characteristics of reform govern- 
ments---the city manager form of government and use of professional management prac- 
tices—do associate positively with the usefulness of AIS. This finding is consistent with 
earlier studies [10, 11, 18] which indicate that reformed governments have greater man- 
agement use of computing and greater perceived benefits from that usage. 

These findings have implications for the management of automated information sys- 
tems in local governments and, possibly, in other organizations. Specifically, the value 
of automated information for decision making can be enhanced by management policies 
which promote the integration of users with the technology. Socio-technical integration 
might be approached by involving users in the design of information systems, creating 
extensive opportunities for training and experience with the technology, providing tnfor- 
mation analysts to assist decision makers, and recruiting more professionally oriented. 
rational decision makers to key organizational positions. Collectively, these policies 
might substantially increase the utilization and usefulness of information systems not 
only to individual decision makers. but to the organization as a whole. 
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APPENDIX— Description of measures 
I, Role of decision makers 


Mayors. All responding mayors. 

Council member. A sample of elected councillors. 

Managers. The chief appointed official in the city. 

. Top staff. Sample includes staff of the mayor and manager. 

Department heads. Ten department heads were sampled in each city. 

Administrators. Classified in this group are police manpower allocation supervisors, traffic ticket direc- 
tors, heads of budget reporting units, heads of budget monitoring units. and division heads within 
a variety of operating departments. 

Analysts. Classified in this group are police manpower allocation analysts. budget analysts, planning 
staff and data base custodians. 
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II. Value of automated information systems 


A. Usefulness index 
This index is the average summated standard score (mean of zero, standard deviation of one) of all 
individual items composing Tables 1-3. 


Ill. Independent variables 


A. Technological development 

1. Number of automated data banks. Number of automated data banks coded from case study observations, 
‘Data banks’ (1) contain environmental data; (2) the data are aggregated for analysis yielding statistical descrip- 
tions: (3) the data are intended for and/or receive multiple uses; (4) the data are only updated periodically 
{several months or longer) and (5) the data may be merged from several files. 

2. Number of operational data systems. Count of total number of operational computer applications auto- 
mated by the city in 1976. . 

3. Sophistication of computing. A single factor score based on the following variables along with their 
factor loading: Hardware sophistication measured by total core capacity (0.76); and sophistication of the 
operating system (0.82); software sophistication measured by the number of automated applications (0.86): 
number of on-line applications (0.82); range of application types automated®* (0.70); use of data base manage- 
ment system (0.73); capability for data linkage> (0.66); and staff sophistication measured by the number 
of skilled EDP staff (0.88); and technical skill range of EDP staff (0.81). 


B. Organizational environment 

1. City size. 1975 total population. 

2. City manager form. Coded (1) if city has a city-manager form of government and (0) if any other 
form. 

3. Professional management practices. Index which gives the city one point for each of the following: 
(a) written objectives for programs and services; (b) performance measures; (c) cost accounting procedures; 


and (d) team management. 
4. Non-Partisanship. Response for city to: “Can political parties appear on your local election ballots?” 


Coded: major parties can appear (1); only local parties (2); no parties or groups (3). 


* Types include: record-keeping, record restructuring, record-searching, calculating-printing, process control 
and sophisticated analytics [17]. 
* Use of geo-based keys and standard identifiers. 
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C. Background of decision maker 


1. Professionalism. Response to: “When did you last take a professional course related to your work?” 
Coded: never (1): more than 5 years ago (2): 3-5 years ago (3): 1-2 years ago (4): within the last year 
(5). 

2. Cosmopolite. Response to: “Are you currently a member of a regional, state or national organization 
or association for your profession or occupation. other than a union?” Coded: no (1); yes, but never attend 
meetings (2); yes. and attend meetings (3). 

3. Education. Response to: “What is the highest educational level you have completed?” Coded: some 
high school (1); high school degree (2): some college (3): college degree (4); some graduate or professional 
school (5): graduate or professional degree beyond bachelors (6). 

4. Age. Age in years. 

5. Joh experience. Response to: “For how many years have you worked in this department or agency?” 
A broader question concerning years of experience in one’s present kind of job yields nearly identical findings. 

6. Intuitive decision style. Factor score based on the second factor from the following factor matrix: 


Factor" 
| II 
Rational Intuitive 
Decision Decision 
Style Style 


Have personal observation and experience been more impor- 
tant to you than computer-based information in identifying 
city problems? —0.19 0.81 
Have personal observation and experience been more impor- 
tant to you than computer-based information in determining 


solutions to city problems” —0.14 0.90 
How useful to you has computer-based information been in 
identifying city problems” 0.78 —0.19 
How useful to you has computer-based information been in 
determining solutions to city problems? 0.80 0.20 


How useful to you has computer-based information been in 
providing indicators of community conditions. such as 
employment, housing, age or income or residents? 50 0.05 


“Principal component factor analysis with varimax rotation. 


D. Socio-technical design 


1. Computer utilization. Response to question: “In ‘summary, during the course of a year, do you use 
computers or computer-based information in your job?” Coded: never (1); occasionally (2}; often (3): very 
often (4). : 

2. Years of computing experience. Response to: “For how many years have you been directly involved 
in using computers or computer-generated information?” 

3. DP training. Response to: “Have you been instructed in the procedures of using the computer to 
do your job?” Coded: no (1): yes. less than Shr (2): yes. between 5-10 hr (3): yes. over 10 yr (4). 

4. Interest in computing. Response to: “How interested are you in computers and data processing?” Coded: 
not interested (1); somewhat interested (2); interested (3); very interested (4). 

5. Involrement in design. Response to: “Have you worked as a member of a group designing a computer 
application for your department?” Coded: never (1); on some computer application (2); on almost all computer 
applications (3). 

6. Contact with data processing personnel. Response to: “On your job do you have contact with data 
processing personnel?” Coded: no (1): yes (2). 

7. Use of experts. Response to: “How much do you rely on experts or technically trained individuals 
to interpret and summarize computer-based information?” Coded: no computer-based information (0); not 
at all (1): somewhat (2): to a large extent (3). 


